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(54) Air bag module with vent controlled by tether 



(57) An air bag (1 2) is inflatable by inflation fluid. A 
support member (20) has a first vent opening (44) for 
enabling flow of inflation fluid away from the bag (12). A 
vent member (46) is movable relative to the first vent 
opening (44) between a first condition in which the vent 
member does not close the opening that enables flow 
of inflation fluid away from the bag (12) and a second 



condition in which the vent member at least partially 
blocks the flow of inflation fluid through the opening and 
away from the bag. A tether (50) has a first portion (52) 
connected for movement with the bag (12) as the bag 
is deployed. The tether (50) is associated with the vent 
member (46) and causes it to move relative to the open- 
ing (44) from the first condition to the second condition 
as the bag (12) is deployed. 
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Description 

Backgroun d of the invention 

[0001] The present invention relates to a vehicle oc- s 
cupant protection apparatus. In particular, the present 
invention relates to an air bag module having a vent that 
is moved between an open condition and a closed con- 
dition by a tether of an air bag. 

Description of Related Art 

[0002] U is known to provide an air bag with a vent. 
The vent is operative, when the air bag inflates to help 
protect a vehicle occupant, to discharge inflation fluid 
from the air bag. In some air bags, the vent may be se- 
lectively opened depending on sensed factors, for ex- 
ample, whether the occupants seat belt is buckled. In 
other air bags, such as the one shown in U.S. Patent 
No. 5,405,166, the vent is formed as two openings that *o 
are initially aligned so that the vent is initially open and 
then closes after the internal bag pressure reaches a 
predetermined amount. US Patent No. 5,246,250 
shows an air bag that includes a tether attached to a 
valve flap panel to open or close a vent opening in the M 
air bag when the air bag is inflated and the tether is ac- 
tuated. 

Summ ary of the Invention 

■ 30 

[0003] The present invention relates to a vehicle oc- 
cupant protection apparatus comprising an inflatable 
vehicle occupant protection device having a deflated 
condition and an inflated condition to which the vehicle 
occupant protection device is deployed by inflation fluid . 35 
A support member has a first vent opening for enabling 
flow of inflation fluid away from the protection device. A 
vent member is movable relative to the first vent opening 
;between a first condition in which the vent member does 
not dose the first vent opening that enables flow of in- <o 
flation fluid away from the protection device and a sec- 
ond condition in which the vent member at least partially 
blocks the flow of inflation fluid through the first vent 
opening and away from the protection device. A tether 
has a first portion connected for movement with the pro- 45 
taction device as the protection device is deployed. The 
tether is associated with the vent member and causes 
the vent member to move relative to the first vent open- 
ing from the first condition to the second condition as 
the protection device is deployed. 50 

Brief Description of the Drawings 

[0004] The foregoing and other features of the 
: present invention will become apparent to one skilled in 55 
the art to which the present invention relates upon con- 
sideration of the following description of the invention 
. with reference to the accompanying drawings, in which: 



Fig. 1 is a sectional view of a portion of a vehicle 
occupant protection apparatus including an inflata- 
ble driver side protection device and a vent in ac- 
cordance with the present invention, with the vent 
being open; 

Fig. 2 is a view similar to Fig. 1 showing the protec- 
tion apparatus with the vent closed; 
Fig. 3 is a sectional view of a portion of a vehicle 
occupant protection apparatus and a vent in ac- 
cordance with a second embodiment of the present 
invention, with the vent being open; 
Fig. 4 is a view similar to Fig. 3 showing the protec- 
tion apparatus with the vent closed; 
Fig. 5 is a sectional view of a portion of a vehicle 
occupant protection apparatus including an inflata- 
ble passenger side protection device and a vent in 
accordance with a third embodiment of the present 
invention, with the vent being open; and 
Fig. 6 is a view similar to Fig. 5 showing the protec- 
tion apparatus with the vent closed. 

Detailed Description of the Invention 

[OOOS] The present invention relates to a vehicle oc- 
cupant protection apparatus. In particular, the present 
invention relates to an air bag module having a vent that 
is moved between an open condition and a closed con- 
dition by a tether of an air bag. 
[0006] As representative of the invention, Fig. 1 illus- 
trates schematically an air bag module 10 that includes 
an inflatable occupant protection device in the form of 
an air bag 1 2. Other vehicle occupant protection devices 
that can be used in accordance with the invention in- 
clude, for example, inflatable seat belts, inflatable knee 
bolsters, inflatable head liners, inflatable side curtains, 
and knee bolsters operated by inflatable air bags. 
[0007] The air bag 12 is preferably made from a flex- 
ible fabric material, such as woven nylon, and has an 
inflation fluid volume 14. The air bag 12 can alternatively 
be made from a non-woven material, such as plastic 
film. The air bag 12 has a generally pillow-shaped con- 
figuration when fully inflated and is designed for a driver- 
side application. The invention is applicable to air bags 
that are used in other locations, for example, passenger 
side air bags as described below with reference to Figs. 
5 and 6, or side impact air bags. 
[0008] The module 10 includes an inflator 16 for in- 
flating the air bag 12. The Inflator 16 may contain a 
stored quantity of pressurized inflation fluid and an ig- 
nitable material for heating the inflation fluid. The mod- 
ule 10 alternatively could include an inflator 16 that uses 
the combustion of gas generating material to generate 
inflation fluid in the form of gas to inflate the air bag 12, 
or an inflator that contains only a stored quantity of pres- 
surised inflation fluid for inflating the air bag. 
(0009] The inflator 16 and the air bag 12 are support- 
ed on a support member 20. The support member 20 is 
a member or assembly that is fixed in position on the 
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vehicle, that supports the inflator 1 6 and the air bag 12. 
and that receives the reaction forces of the inflator and 
th* air bag when the inflator is actuated. In the illustrated 
embodiment, the support member 20 is a reaction plate. 
r 0 oi 0] The reaction plate 20 is a single piece of ma- 
terial, such as metal or high strength plastic that is 
formed to the illustrated configuration. The reaction 
piate 20 has an annular main body portion 22 centered 
on an axis 24. A cylindrical rim or outer wall 26 of the 
reaction plate 20 extends downward (as viewed in Fig. 
1 j from the main body portion 22. A cylindrical inner wall 
28 of the reaction plate 20 extends downward from the 
main body portion 22 and parallel to the outer wall 26, 
at a location spaced radially inward from the outer wall 
26 A circular center wall 30 caps the inner wall 28. 
[0011] The inner wall 28 and the center wall 30 of the 
reaction plate 20 define a cylindrical inflator mounting 
chamber 32. The inflator 16 is located in the chamber 
32 and is secured to the reaction plate 20 in a manner 
not shown. The inner wall 28 and the outer wall 26 of 
the reaction plate 20 define a toroidal vent chamber 34, 
radially outward of the inflator mounting chamber 32. 
[0012] A mouth portion 36 of the air bag 12 is secured 
to the main body portion 22 of the reaction plate 20 by 
a retainer or retainer ring 38. The mouth portion 36 de- 
fines an inflation fluid opening 40 for receiving inflation 
fluid from the inflator 16. The inflation fluid opening 40 
allows inflation fluid to flow from the inflator 16 into the 
inflation fluid volume 14 of the air bag 12 when the in- 
flator is actuated. Opposite the mouth portion 36, the air 
bag 1 2 has an outer panel 42 that is located distant from 
the reaction plate 20 when the air bag is inflated. 
[0013] Two diametrically opposed vent openings 44 
are formed in the main body portion 22 of the reaction 
plate 20, radially inward of the mouth portion 36 of the 
air bag 12. The vent openings 44 are identical to each 
other, each having a circular configuration. It should be 
understood that more than two vent openings 44 or few- 
er than two vent openings can be provided, and at loca- 
tions different than that shown. Also, each vent opening 
44 could have a configuration other than a circular con- 
figuration, and if plural vent openings are provided, they 
could have configurations different from each other. 
[0014] Because the vent openings 44 are located in 
the main body portion 22 of the reaction plate 20 radially 
inward of the mouth portion 36 of the air bag 1 2, the vent 
openings are in fluid communication with the inflation 
fluid volume 14 of the air bag. As a result, at least some 
of the inflation fluid flowing from the inflator 16, when 
the inflator is actuated, flows across or into the vent 
. openings 44 in the reaction plate 20. 
[001 5] The module includes two vent members 46 for 
selectively closing the vent openings 44. Each one of 
the vent members 46 is associated with a respective one 
of the vent openings 44. The two vent members 46 are 
identical in the illustrated embodiment 
[0016] Each vent member 46 is configured as a circu- 
lar door that is supported on the reaction plate 20 for 



pivotal movement relative to the reaction plate. The door 
46 is pivotally mounted to the reaction piate at a location 
adjacent the mouth portion 36 of the air bag 12. Tne 
module 10 includes a latch shown schematically at 48 
5 on the inner wall 28 of the reaction plate 20, adjacent 
each vent opening 44. The latch 48 may be a spnng 
loaded latch member or a bendable tab on the reaction 
plate 20, for example. m 
[0017] The door 46 has a first condition shown in Fig. 
10 1 in which the door is spaced apart from the vent open- 
ing 44 in the reaction plate 20. When the door 46 is in 
the first condition, the door is pivoted away from the vent 
opening 44 and away from the inflation fluid volume 14 
of the air bag 12 (downward as viewed in Fig. 1). into 
is the vent chamber 34 in the reaction plate 20. When the 
door 45 is in the first condition, the vent opening 44 is 
not blocked, and inflation fluid can flow away from the 
air bag 1 2 through the vent opening. 
[001 8] The door 46 has a second condition shown in 
20 Fig. 2 in which the door is pivoted upward and overlies 
the vent opening 44 in the reaction plate. The latch 48 
holds the door 46 in the second or closed condition. 
When the door 46 is in the second condition, the vent 
opening 44 is at least partially blocked and inflation fluid 
25 cannot flow away from the air bag 12 through the vent 
opening. 

[0019] The module 10 includes one or more tethers 
50 for controlling or limiting deployment of the air bag 
12. In the illustrated embodiment, two identical tethers 
30 50 are provided. Tethers 50 in accordance with the 
present invention may take any one of many different 
forms. In the illustrated embodiment, each tether 60 is 
a narrow, elongate piece or strip of fabric material having 
a width of from about one-half inch to about two inches. 
35 The tether 50 may be made from the same material as 
the air bag 12, or may be made from a different material. 
The tether 50 is not, per se, part of the air bag 12, in the 
sense that the air bag can deploy and inflate regardless 
of whether the tether is present or not. 
40 [0020] The tether 50 has a first end portion 52 that is 
fixed to the outer panel 42 of the air bag 12 by sewing. 
The first end portion 52 of the tether 50 is thus connected 
for movement with the air bag 12 as the air bag is de- 
ployed. 

<5 [0021] An opposite second end portion 56 of the teth- 
er 50 is connected with or fixed to the vent door 46 for 
transferring tensile force from the air bag 12 and the 
tether 50 to the vent door. The second end portion 56 of 
the tether 50 may be formed as a loop that extends 
so through or around a portion of the door 46 to couple the 
door for movement with the second end portion of the 
tether. The second end portion 56 of the tether 60 may 
be secured to the vent door 46 in another manner, for 
example, by adhesive. An intermediate portion 58 of the 
ss tether 50 extends between and interconnects the first 
and second end portions 52 and 56. 
[0022] When the air bag 12 is in a deflated condition 
(not shown), the outer panel 42 of the air bag is close to 
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or*djacentthe mouth portion 36. There is a significant 
amount of slack in the tether 50. The slack is present 
because the length of the tether 50 is greater than the 
distance between the portion of the air bag 12 where the 
first end portion 52 of the tether is fixed to the outer panel 
42 and the portion of the air beg 12 where the second 
end portion 56 of the tether is connected to the vent door 
46, when the air bag is in the deflated condition. In the 
illustrated embodiment, the slack is provided by the in- 
termediate portion 58 of the tether 50. Because of the 
presence of the slack, the vent doors 46 are not pulled 
closed against the reaction plate 20 when the air bag 12 
is in the deflated condition, and inflation fluid may be 
able to flow away from the air bag through the vent open- 
ings 44. 

100231 If the air bag 12 is to be inflated, an actuation 
signal is transmitted to the inflator 16. When the inflator 
16 is actuated, it emits a large volume of inflation fluid 
through the mouth portion 36 of the air bag 12 and into 
the inflation fluid volume 14 of the air bag. The air bag 
12 inflates, as shown in Figs. 1 and 2. 
[0024] As the air bag 12 inflates, the outer panel 42 
of the air bag moves away from the reaction plate 20 
and the vent doors 46. If the air bag 12 inflates by less 
than a certain amount (Fig. 1 ), the outer panel 42 moves 
a\vay from the reaction plate 20 by less than a prede- 
termined distance. This might happen, for example, if 
Ihe air bag 12 when inflating contacts a vehicle occupant 
(as shown schematically at 62 in Fig. 1) positioned rel- 
atively close to the reaction plate 20. 
[0025J The engagement of the air bag 1 2 with the rel- 
atively close vehicle occupant 62 stops or limits outward 
movement of the outer panel 42 of the air bag. When 
this occurs, the tethers 50 are not stretched out suffi- 
ciently to remove the slack from the tethers. The tethers 
50 do not pull on the vent doors 46, and the vent doors 
remain in the first condition, spaced apart from the vent 
openings 44. The vent openings 44 remain open, ena- 
bling flow of inflation fluid away from the air bag 12 
through the vent openings. This venting of the air bag 
12 can reduce the force and pressure with which the air 
bag inflates. 

[0026] If the air bag 1 2 inflates by more than a certain 
amount (Fig. 2), the outer panel 42 moves away from 
the reaction plate 20 by a predetermined amount Such 
movement might occur if the air bag 12 inflates fully to 
help protect a vehicle occupant seated against the ve- 
hicle seat back. This movement of the outer panel 42 
away from the reaction plate 20 by the predetermined 
amount causes the tethers 50 to be tensioned, as shown 
in Fig. 2. The distance between the first end portions 52 
of the tethers 50 and the second end portions 56 of the 
• tethers increases. The slack is pulled out of the tethers 
50 and the tethers pull the vent doors 46 into the second 
condition or closed condition shown in Fig. 2. The vent 
openings 44 are ctosed, blocking flow of inflation fluid 
away from the air bag 12 through the vent openings. The 
latches 48 hold the vent doors 46 closed. The air bag 



12 inflates with full force and pressure. 
[0027] Figs. 3 and 4 illustrate an air bag module 10a 
in accordance with a second embodiment of the inven- 
tion. The air bag module 1 0a is a passenger side frontal 
s air bag module that includes an air bag 70 and an inflator 
72 for inflating the air bag. The air bag 70 and the inflator 
72 are mounted on a support member 80. In the illus- 
trated embodiment, the support member 60 is a reaction 
canister mounted in a vehicle instrument panel. The re- 
10 action canister 80 could alternatively be part of the in- 
strument panel itself. 

[0028] A mouth portion 82 of the air bag 70 «s secured 
to the reaction canister 80. The mouth portion 82 defines 
an inflation fluid opening 86 for receiving inflation fluid 
t* from the inflator 72. The inflation fluid opening 86 allows 
inflation fluid to flow from the inflator 72 into an inflation 
fluid volume 88 of the air bag 70 when the inflator 72 is 
actuated. Opposite the mouth portion 82, the air bag 70 
has an outer panel 90 that is located distant from the 
20 reaction canister 80 when the air bag is inflated. 

[0029] The reaction canister 80 as shown has a bot- 
tom wall 92 that defines a vent opening 94. The vent 
opening 94 is in fluid communication with the inflation 
fluid volume 88 of the air bag 70. A door retainer 98 is 
25 fixed to the reaction canister 80 adjacent the vent open- 
ing 94. ^ ... 
[0030] The module 10a includes a vent member 100 
for selectively dosing the vent opening 94. The vent 
member 100 is formed as a door supported on the re- 
30 action canister 80 at a location adjacent the vent open- 
ing 94. The door 100 is supported on the reaction can- 
ister 80 for sliding movement relative to the reaction can- 
ister. The door retainer 98 and the bottom wall 92 of the 
reaction canister 80 cooperate to guide the sliding 
3s movement of the door 1 00. 

[0031] The door 1 00 has a first condition shown in Fig, 
3 in which the door is spaced apart from the vent open- 
ing 94 in the reaction canister 80. When the door 100 is 
in the first condition, the vent opening 94 in the reaction 
40 canister 80 is not blocked, and inflation fluid can flow 
away from the air bag 70 through the vent opening. 
[0032] The door 100 has a second condition shown 
in Fig. 4 in which the door overlies the vent opening 94 
in the reaction canister 80. When the door 100 is in the 
45 second condition, the vent opening 94 is blocked and 
inflation fluid can not flow away from the air bag 70 
through the vent opening. 

[0033] The apparatus 1 0a includes one or more teth- 
ers 1 1 0 for controlling operation of the vent door 1 00. In 
50 the illustrated embodiment, only one tether 110 is used. 
The tether 110 has a first part or first end portion 112 
that is fixed to a first portion 11 3 of the outer panel 90 of 
the air bag 70. An opposite second part or second end 
portion 114 of the tether 110 is fixed to a second portion 
55 11 5 of the outer panel 90. Both the first and second por- 
tions 113 and 115 of the air bag 70 are offset laterally 
from the center point 118 of the outer panel 90. 
[0034] An intermediate portion 120 of the tether 110 
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extends around a pin 122 or other portion of the vent 
door 100. The tether 110 may also extend through a 
tether guide (not shown) fixed to the reaction canister 
80. The intermediate portion 120 of the tether 110 is 
freely slidable relative to the vent door 100 in response 
to. forces applied to one or both end portions 112 and 
114 of the tether. As the intermediate portion 120 of the 
tether 110 moves relative to the vent door 1 00, the dis- 
tance between the first end portion 11 2 of the tether and 
the vent door varies in inverse relationship to the dis- 
tance between the second end portion 114 of the tether 
and the vent door. 

[0035] When the air bag 70 is in a deflated condition 
(not shown), the outer panel 90 of the air bag is dose to 
or adjacent the mouth portion 82. There is a significant 
amount of slack in the tether 110. The vent door 100 is 
in the first condition as shown in Fig. 3 f in which the vent 
door does not cover the vent opening 94 in the reaction 
canister. As a result, inflation fluid may be able to flow 
away from the air bag 70 through the vent opening 94. 
[0036] When the air bag 70 is inflated, the outer panel 
90 of the air bag moves away from the reaction canister 
80 and the vent door 1 00. The first and second end por- 
tions 11 2 and 114 of the tether 11 0 also move away from 
the vent door 100. 

[p037] The air bag 70 might inflate fully without con- 
tacting a vehicle occupant or other object during infla- 
tion. In that situation, as shown in Fig. 4 f the entire outer 
panel 90 moves fully away from the vent door 100, car- 
ry ing with it both the first end portion 1 1 2 and the second 
end portion 114 of the tether 110. Each of the first and 
second end portions 112 and 114 of the tether 110 
moves away from the vent door 1 00 by a substantial dis- 
tance. As a result of this movement, the combined dis- 
tances between (a) the first end portion 112 of the tether 
110 and the vent door 100 and (b) the second end por- 
tion 1 1 4 of the tether and the vent door 1 00 substantially 
equal the length of the tether 110 between the first and 
second end portions. The tether 110 is, therefore, 
stretched out sufficiently to remove its slack. 
[0038] The tightened tether 1 1 0, through the interme- 
diate portion 120 of the tether, pulls on the pin 1 22. The 
vent door 1 00 is pulled from the first condition to the sec- 
ond condition in which it covers the vent opening 94 in 
the reaction canister 80. The vent opening 94 in the re- 
action canister 80 closes, blocking flow of inflation fluid 
away from the air bag 70 through the vent opening. The 
air bag 70 inflates with full force and pressure. 
: [0039] The inflating air bag 70 might, alternatively, 
contact a vehicle occupant positioned relatively close to 
; the reaction canister 80 and centered laterally relative 
to the reaction canister, tf this occurs, the engagement 
of the air bag 70 with the vehicle occupant stops or limits 
outward movement of the outer panel 90 of the air bag. 
: If the combined distances between (a) me first end por- 
tion 112 of the tether 110 and the vent door 100 and (b) 
the second end portion 114 of the tether and the vent 
door substantially equal the length of the tether between 



the first and second end portions, as described above, 
then the tether is stretched out sufficiently to remove its 
slack. The vent door 100 is moved from the open con- 
dition to the closed condition, blocking flow of inflation 
5 fluid away from the air bag 70 through the vent opening 
94. 

[0040] In another alternative deployment scenario, 
the combined distances between (a)the first end portion 
112 of the tether 110 and the vent door 100 and (b) the 
10 second end portion 114 of the tether and the vent door 
might not substantially equal the length of the tether be- 
tween the first and second end portions, In this case, 
the tether 110 is not stretched out sufficiently to remove 
its slack. The tether 110 does not exert sufficient force 
1$ on the vent door 1 00 to move the vent door from the first 
condition to the second condition. 
[0041] An example of this deployment scenario is 
shown in Fig. 3. Even though a portion of the outer panel 
90 has moved fully away from the vent door 100, carry- 
20 ing with it the first end portion 112 of the tether 110, the 
second end portion 114 of the tether remains relatively 
close to the vent door because of contact with a vehicle 
occupant 62. Because the intermediate portion 120 of 
the tether 110 is slidable about the pin 122 of the vent 
25 door 100, the movement of the first end portion 112 of 
the tether away from the vent door causes the distance 
between the first end portion 112 and the vent door to 
increase and the distance between the second end por- 
tion 114 and the vent door to decrease. The distance 
zo between the first end portion 11 2 of the tether 1 00 and 
the vent door 100 varies In inverse relationship to the 
distance between the second end portion 114 of the 
tether and the vent door The movement of the tether 
110 therefore does not cause the tether to be tensioned 
35 sufficiently to move the vent door. The vent opening 94 
remains uncovered, enabling venting of inflation fluid 
away from the air bag 70. 

[0042] The tether 110 is thus operative to cause the 
vent door 100 to move so as to dose the vent opening 
40 34, only in response to movement of the first and second 
tether end portions 1 1 2 and 1 1 4 away from the vent door 
by a combined amount in excess of a predetermined 
amount. That is, the vent door 100 is dosed only when 
the air bag 70 is deployed in a manner such that the 
45 combined distances between (a) the first part 112 of the 
tether 1 00 and the vent door and between (b) the second 
part 114 of the tether and the vent door substantially 
equal the length of the tether between the first and sec- 
ond parts 112 and 114. 
so [0043] Figs. 5 and 6 illustrate an air bag module 10b 
in accordance with a third embodiment of the invention. 
Portions of the air bag module 1 0b that are the same as 
or similar to corresponding portions of the air bag mod- 
ule 10 (Figs. 1-2) are given the same reference numer- 
55 als with the suffix "b" added. 

[0044] The module 10b includes an air bag 12b and 
two identical tethers 1 30. Each tether 1 30 has a first end 
portion 1 32 that is fixed to the outer panel 42b of the air 
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baa 12b by sewing. An opposite second end portion 134 
of each tether 130 is formed as a stop member. Adjacent 
eafch stop member 134 is a vent member 136. The vent 
member 136 includes a solid tether portion 138 and a 
veint opening 140. 

[0045] The vent member 1 36 may be formed as one 
piece with the tether 130, as shown in Figs. 5 and 6 f 
including the first end portion 132 and the stop member 
1 34. Alternatively, the vent member 1 36 may be formed 
as a separate member attached to the tether 130. 
[rjb46] The module 10b includes a tether retainer 142 
fixed to the reaction plate 20b, overlying the vent open- 
ing 44b in the reaction plate. The tether retainer 142 in. 
eludes a third vent opening 144 that is aligned with the 
vent opening 44b in the reaction plate 20b. The vent 
member 136 is slidable through the tether retainer 142, 
relative to the reaction plate 20b. 
[60471 When the air bag 1 2b is in a deflated condition 
(not shown), the outer panel 42b of the air bag is dose 
to or adjacent the reaction plate 20b. There is a signifi- 
cant amount of slack in the tethers 1 30. The vent open- 
ings 140 in the vent members 136 are aligned with the 
vent openings 44b in the reaction plate 20b, As a result, 
inflation fluid may be able to flow away from the air bag 
12b through the vent openings 44b. 
[0048] When the air bag 1 2b is inflated, the outer pan- 
el 42b of the air bag moves away from the reaction plate 
20bandtheventopenings44b. If the air bag 12b inflates 
by less than a certain amount (Fig. 5), the outer panel 
42b moves away from the reaction plate 20b by less 
than a predetermined amount. This might happen, for 
example, if the air bag 1 2b when inflating contacts a ve- 
hicle occupant (as shown schematically at 62b in Fig. 
5) positioned relatively dose to the reaction plate 20b. 
[0049] The engagement of the air bag 12b with the 
vehicle occupant 62b stops or limits outward movement 
of the outer panel 42b of the air bag. The tethers 130 
are not stretched out sufficiently to remove the slack 
from the tethers. The tethers 130 do not pull the vent 
members 136 through the tether retainer 142. and the 
vent members 136 remain in the first condition. The vent 
openings 140 in the vent members 136 are aligned with 
the vent openings 44b in the reaction plate 20b. enabling 
flow of inflation fluid away from the air bag 12b through 
the vent openings. This venting of the air bag 12b can 
reduce the force and pressure with which the air bag 
inflates. 

[0050] If the air bag 1 2b inflates by more than a certain 
amount (Fig. 6), the outer panel 42b moves away from 
the reaction plate 20b by a predetermined amount. Such 
movement might occur if the air bag inflates fully to help 
protect a vehide occupant seated against the vehide 
seat back. This movement of the outer panel 42b away 
from the reaction plate 20b by the predetermined 
amount causes the tetters 130 to be tensioned, as 
shown in Fig, 6, The slack is pulled out of the tethers 
1 30. The vent members 1 36 are pulled through the teth- 
er retainer 142 to a second condition in which the vent 



members 136 overlie the vent openings 44b in the re- 
action plate 20b. The vent openings 44b are dosed, 
blocking flow of inflation fluid away from the air bag 12b 
through the vent openings. The air bag 1 2b inflates with 

5 full force and pressure. 

[0051] From the above description of the invention, 
those skilled in the art will perceive improvements, 
changes and modifications in the invention. Such im- 
provements, changes and modifications within the skill 

10 of the art are intended to be covered by the appended 
claims. 
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A vehide occupant protection apparatus compris- 
ing: 

an inflatable vehicle occupant protection device 
having a deflated condition and an inflated con- 
dition to which said vehicle occupant protection 
device is deployed by inflation fluid; 
a support member having a first vent opening 
for enabling flow of inflation fluid away from said 
protection device; 

a vent member movable relative to said first 
vent opening between a first condition in which 
said vent member does not dose said first vent 
opening that enables flow of inflation fluid away 
from said protection device and a second con- 
dition in which said vent member at least par- 
tially blocks said flow of inflation fluid through 
said first vent opening and away from said pro- 
tection device; 

a tether having a first portion connected for 
movement with said protection device as said 
protection device is deployed; 

said tether being associated with said vent 
member and causing said vent member to move rel- 
ative to said first vent opening from the first condi- 
tion to the second condition as said protection de- 
vice is deployed. 



45 2. Apparatus as set forth in daim 1 wherein said vent 
member is a door supported for pivotal movement 
relative to said first vent opening between the first 
and second conditions, 

90 3. Apparatus as set forth in daim 2 further induding a 
latch cooperating with said door for maintaining said 
door in the second condition when said protection 
device is deployed. 

55 4. Apparatus as set forth in daim 2 wherein said tether 
Is a fabric strap. 

5, Apparatus as set forth in claim 4 wherein said tether 
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has a second portion connected with said door for 
: transferring tensile force from said protection de- 
vice to said door as said protection device Is de- 
ployed. 

6 : Apparatus as set forth In claim 1 wherein said tether 
and said ventmember are portions of a single fabric 
strap. 

7i Apparatus as set forth in claim 6 wherein said fabric 
strap has a second vent opening, said second vent 
opening being aligned with said first vent opening 
when said vent member is in the first condition to 
enable fluid flow from said protection device 
through said first vent opening, said second vent 
opening being spaced apart from said first vent 
opening when said vent member is in the second 
condition to block fluid flow from said protection de- 
vice through said first vent opening. 
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causes said vent member to move relative to said 
first vent opening from the first condition to the sec- 
ond condition to close said first vent opening only 
in response to movement of first and second por- 
tions of said protection device away from said vent 
door by a combined amount in excess of a prede- 
termined amount. 

12. Apparatus as set forth in claim 1 wherein said tether 
has slack when said protection device is in a deflat- 
ed condition due to the length of said tether being 
greater than the distance between its opposite ends 
when said protection device is in the deflated con- 
dition, said tether being tensioned upon inflation of 
said protection device beyond a predetermined 
amount to remove said slack from said tether to 
cause said vent member to move relative to said 
first vent opening from the first condition to the sec- 
ond condition to close said first vent opening. 



20 



8. Apparatus as set forth in claim 7 wherein said sec- 
: ond vent opening is movable relative to said first 
vent opening between a first position when said de- 
vice is in the inflated condition in which said second 
vent opening is aligned with said first vent opening, 
and a second position when said device is in the 
inflated condition in which said second vent opening 
is not aligned with said first vent opening, 

g. Apparatus as set forth in claim 1 wherein said first 
portion of said tether includes a first part of said teth- 
er connected for movement with said protection de- 
vice at a first location and a second part of said teth- 
er connected for movement with said protection de- 
vice at a second location spaced apart from said 
first location; 

said first and second parts of said tether mov- 
ing away from said vent member upon inflation of 
said protection device, 

said tether causing said vent member to move 
relative to said first vent opening from the first con- 
dition to the second condition when said protection 
device is deployed in a manner that the combined 
distances between said first part of said tether and 
said vent member and between said second part of 
said tether and said vent member substantially 
equal the length of said tether between said first and 
second parts. 

10. Apparatus as set forth in claim 9 wherein said tether 
has an intermediate portion between said first and 
second parts that is movable around a portion of 
said vent member to vary the distance between said 
first part of said tether and said vent member in in- 
verse relationship to the distance between said sec- 
ond part of said tether and said vent member. 
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11. Apparatus as set forth in claim 1 wherein said tether 
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